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(54)Title: . VIDEO DECODER 



(57) Abstract 

An MPEG video decoder (I) 
decodes an MPEG video stream by 
using both discrete cosine 
transformation and estimation with 
movement compensation which 
practices a reverse direction estimation 
and a forward direction estimation. A 
storage region in which front side 
reference luminance data used for the 
reverse direction estimation are stored 
and a storage region in which rear side 
reference color-difference data used 
for the forward direction estimation are 
stored are provided in a frame buffer 
(104a). A storage region in which front 
side reference color-difference data 
used for the reverse direction 
estimation are stored and a storage 
region in which rear side reference 
luminance data used for the forward 
direction estimation are stored are 
provided in a frame buffer (104b). 
Memory accesses to both the frame 
buffers (104a and 104b) which have 
I/O data buses width of 16 bits 
respectively are parallel-processed. 
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WO 00/57650 



mm 

5 &ffiftm 

^<DX 0 47- * .©JE!6fa£8flir <b LT TMPEG (Moving Picture Expert 
15 Group) J ^"xt/O^ff £>*1<5 S :©MPEG^^It I SO (International 
Organization for Standardization ) / I E C (International Electro- 
technical Commission) tTOMPEGiM (IS0/IEC JTC1/SC29/WG11) ld<fc 

MPEG!i3o©/- M>«b1fJ&£;fX-CV^ 0 fMPEGV7f^ 
20 H (IS0/IEC IS .11172 Parti: Systems) -Cli, tTW-^^-f^t 

tLSo s<—h2<D fMPEGfr^-hj (IS0/IEC IS 11172 Part2:Video) 

£$ft5 e s<-h3<D rMPEGt-f>{^-hj (IS0/IEC IS 11172 
25 Part3:Audio) T'fi, t-f ^ tf-? ©Sii$^f ib^^^iXJi^-f ^-f 

mpeg tr^*'*- h -e& 9 g^ns v?*?—* \mm\zMt z> t ©-efc 9 % 

1 fMSfcgc+tfe (fct;Ui\ 3 0» (Until, =»v) (c 

£oTfllfifc$*l"CV£ 0 tfT^x — v—^;* (Sequence), GOP (Group 
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Of Pictures) , t° ^ ^ -V (Picture) , (Slice) , V 7 d 7* p y 7 

(Macroblock), 7*d y 7 (Block) ©Jill 6 JI©pgJHSita>e>fc5. l&<Dtf7?- 

5 MPEGl:li$l:i>3-HU-h©a^:iO. MPEG-l, MP 

EG-2020©iSAi*5. M P E G - l £35^X7 U— Ali, t°^^-V(C^ 
j£UX^<2>, MPEG-2l:^^TH 7l/-A*fctt7^-;i/H*bf^^irK 

\t, 7l/-Af|(Z)T-^^Ptr B 1Willl^^TE^t§o 7l"-APiH«JX 

15 ■ ^H«Sr : f«0-r«jS*^lRl^«li:^ffl'r«iliT»*. 

^©jK^fnil^SSra:* I If 7^-f (Intra-Picture) , P fcf7 * (Predictive- 
Picture), B fc?7f--f (Bidirectionally predictive-Picture) tt&V£tl%> 3~D(D 

I l?7^-f ^X©-?7 P 7*P y 7 • ^-f 7°te> 7 l/-Art¥SiJ®® 

(IntraFrame)X&& 0 

{Cj;D£j&£nSo Ptf73 L *rttf>T7D7*n]y7 • ^-f7°te, 7l/—A|^$J 
25 PiffitM^ft'fft'Jliffi (Forward Inter Frame) ©p^Scfctr. 

J£TF 3 o © ?m<D o % ^ttlfr 1 -D £ 0 £f&£ ft£o 
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Si®> &Jjfa^MM\M\ (Backward Inter Frame) r rtJ¥W^S9Hffi(Interpolative 
Inter Frame) (7) 4 O©^ -f 7°£^tJo 

ir teiiSCD tf £ ^ f ^ t £J5£ $ tl-f , B t° £ x * M£ t: ^7 x 

&£u pfc^x-^Btf^x-rTfe, T^oyD^- ^-r^^jf^i 
15 n^>o jioBtr^^+^ris-rst^ m^xm m^m^m, mfift^ma 

x-*?>J (fc*y M> MJ-A) (i,MPEG^TtZKU-A (kTR tfx^T. 
MJ-A<hirt) tmttiZo 
25 MPEG-lttil:-, tftC.D (Compact Disc)^CD -ROM 

(CD-Read Only Memory) fc t'OfS^r-f 7 C^iSl/TO. MPEG-2«, 
trtCD, CD-ROM, D VD (Digital Video. Disc) \ tfx:*x-7\ * 

mfzft^mfct^vzmwct^vti-ptzaowmtTi jfcnrcfcc la 

. N (Local Area Network) x.-r 7, fflJ±»»"SI^>«£tt3l*i < fct;c 



3 



WO 00/57650 PCT/JP00/0 1 725 

AT V (Community Antenna Television) ^^(DMii^xV 7£ t^tffeil^-T-V 

MPEGtr^\-hTfflUbnWiOii&§©^ KMttfffi! (M 
C; Motion Compensated prediction) tM¥&^ 17^ (DCT ; Discrete 

5 Cosine Transform) T&3 0 MC tD C T£f#ffl Ltc&mt&ffite. M^Uf 
Fft^fcWiMteYlSo MPEGlfx^A- hTte, X>D- H&iHcD C 

-HitHDCT(Z)»M (ItSt^tK : IDCT;Inverse DCT) 

10 04tt, »MPEGtrtf3-^l 0 1 O^Dy ^HJBBT&S. 

0 1 \t, %m37M$i 1 0 2, My YKvly 1 0 
3, 7k-AA'7 7 7 1 0 4, MP EGt3- H □ 7\e}^ 1 0 5, t~^/U 1 
0 6, g^lllKl 0 7> ^U3>hP-7l08, F I F O (First-In-First- 
Out)$J&0A>77 1 0 9~1 1 5 e>#ti££ftT^&o 7^*3> MPEGlff* 

15 73-^1 0 1 £flSj6dc-t5&®& 1 0 2-1 1 5tt, lf7^LSli:Ii$ 

.f6a»3 7lHlBl-0 2tt, &08&1 0 3-1 1.5*W»'r<5, 
€l/ff71 3 Od^lESI^nTfrfclfx^ MJ-AfcL ffA*777 1 
0 9CA*3*U Ay 7 7 1 0 1 0 6^ ; E'U3>hD-7 1 0 

20 8-*t*<7 hA>77 1 0 .3©je^Ttejg|SnT, t*7hA>y77 l0 3i:fiiS- 

ns. ei/f'fjnocn si^t^j (tTx^-cD, cd-ro 

M, DVD, tfx:tx-7\ ^'J#-r^) , MAMx-fT (LANf) , ft 
i£*x< 7 (fflLhifcim- «®ttS£, C ATV^) 

tf^r^N* y 7 7 1 0 3 it. F I FO»SDR AM (Synchronous Dynamic 
25 Random Access Memory) U >Wy 7 7 laoTMSn, feji^x-r 

713 0frbfcm2ftT<Z>¥7 : *ZbV-&ZM%.WmTZ>o 

^i»oTl^fc*l:*^ I t?#x^£>x-^*te$j3 0 k/H K Ptr 
9ft®T-^Ml0~l 5k/H--.K Btr^^-^CDx-^M^O-^e k 
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h'J-AOhf^ hi/- hte-£T&5o MPEGfn- KDTlElggl 0 5 (3u § 

tCDfii®, Wf-f7 1 3 O^^feji^nTtfetix^-^ MJ-A£M 
5 PEGf*3 - h°H7[ElS§l 0 o^m%&%L~tZ>t, MPEGt^- h*37 1 0 5 

10 7U-A/b77l0 4lt SDRAM^&D, *©rtSMa 30©£« (jffl 

jj^mmmi 2 m^mmrni 2 1 , Btr^^^«nfrt<s«i 2 2) fc^ttb 

b*7hA*777l0 3i7 U~AAy 7 7 1 0 4 <hii, Sfl^S^^ltt 
< lTMPEGk*f^T3-yi 0 1 ©SBffinx h£«4>3i*<5fc«>K:, 1 "3© 
15 SDRAMftfcm^£#ttTl£tt£tlT^£ 0 

\Zy h/iyyy 1 0 3 1 7 I/- A A* y 7 7 1 0 4 tjWKtt&tl-S SDR 
AMOAfcBTJflx-^AXtB (tfy MI) \t. 32b i t fcRjgSnTliS. 

^^EU3]>ha-^ 1 0 S<D\mi)<Dy : -9rt7>m&&tf : r-r-#rt7. 1 
0 6 07*— ^A**t@K:tHVTt>, 3 2 b i t KSB^SnTUS- 
20 ^ ; EU3>KP-7 1 0 8Ji, hA>y7 7 1 0 3^itf7*U7;ty7 7 1 

0 4 ©ttm»fis;i3<kt;»&»ft2*iMfl'r &<> 

tfy hAy77 1 0 3C»«snfclfx^ KU-Ati, /tU3>hD-7 
10 8(ai9, 17l/-Al^il*i:^l^<Z)tr^5 : -^^'ro<Z)tfx^7 > hU-A 
*«KUlS-n, ^©tfx^XhU-Ate, *^EU a>ho-7 1 0 8-^x-^Ax 
25 1 0 6-»A'«>77 1 1 O0JE#T£2!3ttT, MP EGfn- Hn7EK 1 0 5 
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£rrrfeoTD C T (Discrete Cosine Transform) f&ifc 3: 5fc#K M^T> $*tD 
CTitt^tbt I DCTM^frft^, m.Wz. IDCT (Inverse DCT) & 
H *f L T M C (Mo t i on Compensa t ed pred i c t i on) M £ frfc "5 „ 
fit, MPEGf'3 - HH7[H]S§ 1 0 5(:J;§MC®I^(1 A'y7-7l 
5 1 4-»f-^/U 1 0 □> No — 7 1 0 8-»7U— AA*y77 1 0 4 

<Z>l@#T?feai£nT, ^tU3>hD-7 10 8 K«fcD7U— AA*u/77 1 0 4 

co^-rn^w^ 120-122 i:M$ni>, 

^^&U3>hD-^ 1 0 8(CJ;0, 7l/-AAf77l0 4©§g«l 
2 0-12 2^e>^tB$tl^T ; -^«, ^ ; e'j3>hD-7 1 0 8-*x-*A*7> 

10 1 0 6-»&A'y77 1 1 1~ 1 1 3Oli"fn^0li#T<E2ISnT, MPEGf 
3-K:J7Ie!Bl 0 SKATjSft*. Zl^-e, HG*#Sg<S«l 2 o^^Hisn 
Tzrr-9\%)\v?7 1 1 l£^LTgM2n, &7j#Hg«« 1 2 l^b0tHJ3ft 
fcf-^»Ay77l 1 2^tT^$n« Bfcf*f-*8Mrt««l 2 2^6tt 
ttiStlfcx-^ttAy 7 7 113 ZftLT&mZtlZo 

15 Htr^#fl51S« 1 2 0 \Z\t. MPEGfn- Kn7[el!f§l 0 5fc«fc5MC&igC 

2 2KB, Btf^^ + ^ftttSn*.- 

20 mJ5&mm& 1 2 0 1 2 1 c^^ns 1 t:?^ 

P fcf * -Hi* J®7jfa WJ£ fctt257j|R) : ?«l£fTfc "5 tztbom?-? t LTttfr 
ft£fc#>> &g#&< &fH«1.2(K 1 2 1 II»iWbjeiE^tn«^ 

^tLTat>n^vifc«>, MPEGtf^^n-y i o i©n^ai7j$nfcb 

25 2 0-1 2 2«7V->(Plane)fct>#tf*l*. 

-etT, **Vn>bU—7 1 0 8{d<tD, 7l/-AAy7?10 4O#<B« 
12 0-12 2(D^rn*UO^b^[±l$n/c:tf75 i ^©T r --^«, / ; EU3> 
hD-^ 1 0 8-»f-^/U 1 0 6-/ty7 7 1 1 5CDJiST!K2ISttT, ^ 
@gSl 0 7JCA7j$tL-5o • 
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SUkIhISSI 0 7 IS. ¥9=f-\V>=r-$-frh fc'x^ffi^ (BMfcfl^) 

^tf^tff-st £mp EGtw^-y i o i (r^$nfcnM§§i 
5 sfc/^-fT dfx^-^-^ ^u#-f#) &mistcm£. aKta^f 

££n& 0 &*5, MPEGk'ftT3-^l 0 UA-t-^^7$f:tt7f- 
10 7KUia#i&tf*-&tt, fe&/x>f 7 1 3 0d«C CD (Charge Coupled 

Device) ft BSIr/H X£«fctf^©^jftJIl§lKi3B#&*. £>n<g>o 

B5H SDRAM*^&57U-AMy77 1 0 4 (Dfftl5&mffl& 1 2 0* 
<fct^*#fia<S*l 2 (Y) x-^^cttXfiM (C) x-^ 

15 mjj^mm®, 1 2 o m^mmonm?-*? y f £>&#i£tt 1 4 o 

Wlfflofeir-^ c f ©«tt®«l 4 1 taitswsftws. £fc> 
1 2 1 1 teis&mmvM&T-* y r ®ttffifS# 1 4 2 t, 

20 fcfc, 14 1, 14 3 ©x-*Sfcfr&*&WfS# 1 4 0, 1 4 2 <D?- 

%fcMZ* ±&(D&olZ, 7l/-AA'>y77l0 4O^12 0, 12 11: 
^f-^yf, cf, yr, c r*«rtflfSfc«)<7)^ttiWffi*l-4-0~l 4 3* 

25 Hfefc* SDRAMi:7^t7-r^Hl:«> SDR AMC^^nfc+l'X h 
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mm) tt, SDRAMCDKjft^D y^©6~7 ^ P y^^TKttT^&^o 

EI6te» Affi*©x."~^^*S* i3 2 b j tOSDRAM^f)&57l/-A/i 
y77l 0 4£>&fg#l 2 0, 1 2 l^b 1 O©7^oyD'^^0r-^^i 

W7> K^-A'-'V;/ K c om^iltl 4 1 fr^<DM?5^WM&£7 : -9 
c f 0>^ffi-»&lftjg« 1 4 2 l^t § 3 t > H tf-A-'x y K c o m-4&#Hg« 

10 1 4 2frb<A^#,TO^f : -*y r <&atti->te*fi£« 1 4 3l:Wt537> 
F^-A'-'xy Pcom-»»«j|«l 4 3^6CD^7j#SlfflfellT : -^c r 

bfc*bT, C0«^O/^U7^-feXfcS"r*Nf|BJTltt, JUTO^ (1) 

15 T 1 =4 X t 1 + 2 X t 2 + 2 X t 3 -(1) 

fc£U t 1 ; n'?>F*—rt—'\y Fc omUg-t^PfPel 
t 2 ; SUgf-^y f , y r ©HffiKg-rSPffia 
t 3 ; §Mf-^ cf. cr oattifcgT-SPtlHJ 
chd^-e, MPEGf^- H37lHilf§ 1 0 5Ci-5MCSaiTftt, 

DRAM^e,/^7L^-A/t7 7 7 1 0 4©W*#M««1 2 0 

®$i 2 i^5A-7"7^D^Dy^^o»ffi"r-^*Rai-r*-&^fes. 
ki»#rb«* 1 2 o&Mtws&mimi 2 i^e^m«s©$,§^x- 

25 9hT*-feJP (Hit) X17tf£-feJU (MM) #©x-^T&&„ 

-HRtC, SDRAMt37^-feX-e€r4S/h*fl[tt, SDRA-MK:JS5£Sft&A 

i t©SDRAMi:7^tXT^5i/MttH 2 X 3 2 b i t tt&<5. <h^5 
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T\ l^C^tJl' mm) ©f-^i«8bi tW. IfcAbT, Attijj 
0x-*A*X*g#3 2 b i t ©SDR AMiC7^7-feZT#§ft/jN#f4«, tK¥7j 
[6] (3 BES $ tl tz 8 • tf £ -fe |i ft 5 „ 
^(Dtcsb, H7Bl:St«J;5l:. Atti^J©"^— ^A^*g*«3 2 b i t«SDR 
5 AM^b^^)7l/-M7 7 7 1 0 4^^\-77^DyDy^^i|T-^ 

10 #<7>x-*£^lii£Wfttf&£&^o fit, ScttS Lfe 9 tf ^iz;i/X 2 4 If ^ 

15 ^Jil£i$:£ii<-f 67a}£<>:» 7 l/-AA'y 7 7 1 0 4 tr-^/U 1 0 6 ©AfcB 
#©7 ; -*/'ttlB h*H) £3 2 b i t «t 0 1>3 fcfcifctf 3 VztMis 4 
8bi t. 64 bit, 128bi tf) 7j£<h#&£„ L^U »ft^iS£&© 
iS^7l/-AA>7 7 1 0 4teiHffi (fzt%.\f* SDRAM«kD&fi8&7>A ? 
*DRAMIiSDRAM«kDM) T*S±fc:, tBMTJ < f-fc, 

20 Affi#©x-*A;*tt£S£fc&tf*£, L S I ©*^&#igan-f £ t <h^' 7 
l/-AA*«y7 7 1 0 4$r«^-r-i>SDRAMW^7 0 WliJlP-r^fcJ6> MPE 

25 :t»^nxi^ 0 
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(D&mmmt, ^tm^wuzm ^znz'&jj&Mm&m?-? commit 

10 UdbT> *«WJC*3liTtt» $ 1 ^itfg 2 7 7 7 t l/TXffi 

IKD?— 9 AX fl^/jN £ & © £ ffil *tU3\ §7l/-^A'7 7 7?!)^A-77i' 
P7"Oy^^©»Sr-^ (flIAtf, 9fcf£-fe;PX 1 7 tf^-fe;!^©^-^) * 

tttiitiKK:t>, mm£T-*<Dmm£ / Pte<tz>z.ttfvimztzr) > ^<D^tz\i 

**V7t7±7,\zm-?Z>mffl%mmtZ>Z\ttfT*£Z>o *-©&*,. &71/-AA* 
20 ±feji7jfa»JJCffl^bft3f£7j#M^ 

* © t » ±iemtj (p] «j k ffl ^ b n & 'msmm %u t - $ tifam&M 

t&mfe>tUt&27U-&rty7-7t* ^l7U-AA*7 7 7t^2 7l/-A 

25 ^emf^UfflWSx-^^affltT^Sttrfcv !f!2 7lx-AA>7 7^bBii 
mTOfe^x-^^SEmTtchfetC, »l7l/-A/1y77^6t*#IIfi 
f£"r- * fc^ffi L T ^ * £ # K v fg 2 7 V - A A' y 7 7 b ti&S&mRM&T- 

$*m\^&o\zr&m&Mw®&t*mxz>o 
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> till, gj^#.^^fe^x-^fcJ:t/^*#BSffl®g7 :: -^^±fE 

y7 7lii ti:ATOf-^^fi©^U^SDR AM & -£tfo 

77*»bl i<D-?9a-7a y 4 ftOUfc?—* to^lf^^f*-* *Wl\£t$k<0* 

15 

llll ;£3§^<Z)m&#iJ 1 <£>MPEG fftf3-y©7*n y^laIK@-Cfe5o 

H3tt, nmm i oK^^rai-5fc*tD^2«^:iiiTfo5o 

20 EI4W:, «©MPEG e7*f.3-y©7'D y ^@KHt?&5o 

in 5 ^*©m peg tvtf 3 -?(om\ttmm-tz>t^(Dm i ©sstia 

25 HI 7 A~@7 Ctt, t^3l50MPEGlff f ^-f*3 — ^Oilf^SrIftM , t*5fci60« 

S;@-C*>0, HI 7 All, /n-7v^d^o ^*l7-^S:a%t.5©l^ 
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mMin'^^^X, 04 ~Hl7 C(^Lfc«<7)MP EG trif^-^ 
5 t PI - tf>« & II O ^ T f * 13 -f?# & t T ^ <Z>fftW * $ ft V \ 

m i hwj i com peg t7tf3-y i <Dffif$.%^iry'u y 9 iukei-? 

103a, 103b, 7 I — ; i^'>7 7 10 4 a, 104 b, MPEGf^- K 
10 aTlelKl 0 5, r — 10 6a, 106b, ^HIK 1 07, 

ho-7 10 8a,* 108b, F I FOi^<777 1 09, 1 1 0 a~l 1 
5 bd>P>«fiJc$nT^5o MPEG trtrn-y 1 Sr*fiJc1"5«-lHiK2, 

1 0 3 a~l 1 5 blilf-y^LS I ^fg*c£ftTV^ 0 
$iJ^3T[HlS§2tt, #[HS&3, 1 0 3 a~l 1 5 b^M5o 

15 fc^x-fT 1 3 0frb&&£tlX%tz.\? : T7fX h V~ i^ii, *f^*;77l 

0 9[IA^J$^ ^^77 1 0 9-»#r-*'<* 10 6a, 106 b-»#^!J 
3yFn-7l08a, 1 0 8b^t'7h^'777l0 3a, 1 0 3 b <7>JH# 
•C^l^ilT, #t'7b^S'77l03a, 1 0 3 b IdW&^iT/So 

M^77l03a, 1 0 3 bfiF I FOifilcOSDRAMi»b45 !> 
20 y^5/77i:iotM^tl, £I^r^7 1 3 0j&>MEi££';h,T< 5 tff*^- 
^Ky-ASrJi|S^*i9(i-5 0 

f/<y77l03a, 10 3 b ^t&tt <bftTl^tf)}3:, Se*©MPEG 
If7t7^- ^1 0 HZ.&\i*XT?y My77l-0 3 J^lStf bft-C^5S& £ IWI 

25 #7k-A/<y77l04a, 1 0 4 b it S D R AM*>64 0 ; Ztl^tlOfa 

ua. zmrn®. m%0mm$i. 120a, 120b, mx&mm® 121a, 1 

2 1b, B tr^^ir»«fiS*l 2 2 a, 12 2 b) £#tt hflX^Zo 

< LTMP EG t'7^7 =J-^1 <Z>£Bp p d =1 * h $ 
i££fc#>, fc'y My77 1 0 3a i:7U-^^77 1 04a i:^lo©SD 
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H ^ hJ^vJx 1 0 3 a , 1_0 3 b £~p U—J*rt y,77l04a, 10 

5 liiifcl::. 1 6 b i t K&JtSftTHS, -€-©7c#K #^^U □ > ho-^ 1 0 
8 a, 1 0 8 b©Atil7J©f-^/UIS^J;^T-^/U 1 0 6 a> 106 b 
Cj- ^AX*B£tH>Tt>, 1 6b i t tlffcJfcStTCH*,, 

□ > hn — 7 1 08aH fcfy h/^y7 7 1 0 3 a ££#7 1/-AA7 
77 1 04 a0itt5»)^fecj:t;»«^»^o ^ ; E'Jn>hD-7 
10 10 8bH tfy h/t7 7 7 1 0 3 b 7 7 7 1 0 4 bOj0EHJ» 

§t!'>h^777l0 3a. 1 0 3 bt:ffi[Stlfct?TtX MJ-AWU 
tU3>KD-7l08a, 108b£«fc&, 1 7 U-ATOriC 1 tt©tT * 
ft^CtrtX h U-A#EtB2*l3„ ^LT, Ify 7 1 0 3 a 

15 ^e>©!tb^n7c:lfeoe^^i'^0k*7 ; ^XhU-A«, /^Un>hP-7l 
0 8 a-^x-^A'X 1 0 6 a-/ty7 7 1 1 0 a ©HST?(EjaiSnT, MPEG 
0 5KA7j£tt£. tfy hAy 7 7 1 0 3 b fremiti 

. Stlifc l$©e7^#<Z)tff-**X h'J-Att, ^tij3>hD-7l 0 8b-> 
x-^A'T, 1 0 6^A>;77 1 1 0 b 0Ji#Tgjt$tlT, MPEGfa-F3 
20 7EK1 0 5tCA7J$tl^>o 
. MPEGrH- KD.7|5|K1 0 5&> ^©MPEGlf^xn-^l 0 1 £ 

M> I DC-TJOi; -MCffla&Ji^ff36:5o 

flT, MPEGt3- -K3 7ISIK.1 0 5£J:£MCffll!j6*tt,/«j&aK3 
25 .\Zfcm2tlZ> 0 &/-H3a, 3 b©Vvfn#0«H£«ftA£tt 

«J»0K3*V-H3 afflKflSUSftfe*^ MCffll8*tt;'Ay7 7 
- 114 a-»-x-^A7s 1 0 6 a-»*^EU □ > h □ — 7 1 0 8 a-»7l/-AA*y 7 
7 1 0 4 a<Z)Ji#Ti|fc3i£tlT, /^E'J □> hu-y 1 0 8 aK^D, 
Ay7 7 1 0 4 a©^fn^(?)i^l 2 0 a-1 2 2 al:M§n5, 
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b-^x-^/'vX 1 0 6 b-^^E'J hP-^ 1 08 b-»7U-AAy7 7 1 0 
4 b©MM#TI£3£3*rT\ ^'J □> hD-7 1 0 8 bK<fc9, 7l/-AA^7 
7 1 0 4 bom-?nfr<Dffl&l 2 0 b- 1 2 2 bKt&Srt^ns. • 
5 LT. U3> ho — ^ 1 0 8 aKJ;D, 7l/-AAy7? 1 04a©^ 

I«120a-122 a^fcSEffiStlfcx-^tt. /t'j3>hD-7 10 8a 
ftT. 1 0 6 a^A'7 7 7 1 1 1 a~l 1 3 a ©^-fn^©Ji#T&j£ 

MPEGxD-KDTiuKi o 5tcA7jsns. ::t, ff*#Jl8«« 

1 2 0 a^bScai^n^^-^«/N^7 7 7 1 1 1 a&ftLT&mZtl. 

10 mm I 2 1 a*^KUi3nfcf-^tt^y7 7 1 1 2 a £#LTte2l;**L Bhf 
Zf-^&WMmi 2 2 a^b^m^tl7cT r -^ttA>y7 7 1 1 3 a^hX^M. 

/t , Jn>hO-7 1 0 8 blCckO, 7KA/ty77l0 4b©*iB 
il20b~12 2 b^e>EtB$nfcx-^«> ^tU □ > 1 0 8b-+ 
15 "r—Prt* 1 0 6 b^/t-;7 7 1 1 1 b~ 1 1 3 b<Z)Vif n^©H#Tfe2IS 
nt. MPEGxD-FnyiUg&l 0 5dA7j£ft3o ddT, m^WMWL l 

2 0 b^e>«ffi3nfcx-*«A*y 77 1 1 1 hZftLTfeMZn, 

«1 2 1 bfr£Mffl£tt£5 ; -;$'teA*<y7 7 1 1 2 b&*M/TteSIS*U BtT^7 
?-1r*HB«*l 2 2 b)i^ttUJ$nfcf-^^y77 1 1 3 b^UTfe^$ 
20 tl&o 

*l5*#IHffi« 1 2 0 a > 1 2 0 b M P E G^n- Fa 7018 10 51: 
ttP^^lr^ttStl^ #&##J8««1 2 1 a, 12 1 bKte, MCffli 
25 j&tMUftStt*. &Bbf*^*»ffl««l 2 2 a, 1 2 2 b fc-ttB fef^ + 

smttmrnmi 2 0 aV 1 2 0 b^«kr;s-^#aais«'i 21a, 121b 

K»»Snsi WfttfcHPWftlt Jl7j[SJWJ^fc«iS5^[S]WJ^fT 
fc5fc&©^x-*<hUT&fc>tt5£&, &g#&<&5£T\ 1 2 0 a, 
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120b, 121a, 121 b\Z&mLmvtSiVttl\£l2ie>13:\,\ Bfcf*^**Mft 
«122a, 12 2 blZftto2tlZ>B\£9?-*\Z'D^Tte7t7 : -9 tlsT&t) 
tl^fc*, M P E Gtr^fD-y 1 ©ftJ^fflTJ $ nfc ttWiZftZ. 
&m®l 2 0 a~l 2 2 bte7l/->£ W«Yl& 0 
5 ^LT, ^^E'J D> hD-7 1 0 8 a ££0, 7l/-A/\~777 1 0 4 a©§ 

^Uu> hD-^ 1 0 8 a— x-^AX 1 0 6 a— Ay 77 1 1 5 a ©J®#T& 
ii$tlT, S^0SS1 0 7KA7j£ft& 0 

10 igU 2 0 b~ 1 2 2 btfHvfftrtU ^b^ffi£ft/r h^^O^-^, 

"j3>hD-7 1 0 8 b-^-^AX 1 0 6 b->A-y 7 7 1 1 5 b©Ji#T^ 

1 0 7te, #A'y7 7 115a, 115 bj&>e>(E2l$nfc££f- + © 

15 1 K&^3nfcftSB«S8 1 3 1 ^fcBTj-r-So 

CKDct ^ KM£ ftfcM PEG If-T^n-y 1 te, «©M PEG Mtt? 
3-yi0 1tR«lH, A-tf-#*7, Xt 0 -/^/?, xU-tfxa>, tfx 

20 7 1 3 0j&«CCD&i:O»*xA<Xfe«tt;^©m^aislKfcfi€rft7L&ns. 
12'li v SDRAM^b^§7HA/'i777l04a 1 1 0 4 b 
IB««1 2 0 a, 12 0 b*5«ktf&##j»®«l 2 1a, 12 1 blC&|ft£*l5 

mm (y) ^-^^t/fin (o x-^o«nflJK*6*«icwn^i-«iit:H-c* 

25 7 !/-AAy 7 7 1 0 4a Kfc^Ttt. 120a Kttffi##J!Bffi 

©h&x-* y f (omtmm 1.4 0 answ e>n, ws^imm 1 2 1 a 
Mffl©^^-^ c r (oi&wm 1 4 3 sttTivs. 

7 l/-AAy 7 7 1 0 4b C^ViTtt, ffattWfim. 120b £«Hil£#JiBJB 

©fitf-^ c f <z>fettiftM* 1 4 1 ^istj-e.n, mpj^mm® 121b jc»4«* 
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j&Sfcfc. 1 4_1_, 1 4 3 1 4 0 , 1 4 2© 

5 :©J;^C, S7U-AA'777l04a, 10 4b©Wl2 0a, 12 

la, 120b, 12 1bl:&T-^yf, cr, cf, y r £«D$Hrafr<rt 
t^Itli, ±sE^#|[e]S& 3 CD^D»f^(C «fc D&Sj&oHUKfffcS -I £#n?# 

'So 

±8©J:"3£, §7U-AA^77l04a. 1 04b©§f^l 
10 20a, 121a, 120b, 1 2 1 b \Z&?-5> y f , cf, yr, crjfe 

WT£fc«&©&te*ft<s«i 4 o~i 4z*wy%z-t\t, 

m3U, AtH^cDT-*— ^/^fga« 1 6 b i t©SDRAMd^&57l/-AA 
777 1 0 4a, 10 4bO§ittl2 0a, 12 1a, 120b, 1 2 1 b^ 
15 5 lOCOT^DyD^^^0x-^^^tB-tJi^{w^W^/^U7^izX©Ji# 

53T>|«t-/t-A»; H c om^Wll 4 O^bOluTj^MS^x-^ 
i f OKtb-'fttt®* 1 4 3K»T*3T>F*-/1-'V.y He om-Mi 
20 1 4 3*ve.CD^7a#MffifeMT--^c r ©ttUJOESTfr&fr-ft*. 

7l/~AA'77 7l 0 4bC»n^ ; E l J7mit &fc^£l 4 1 fc*JT 
H^-A-^^y He om^iitl 4 1 ^^CDtuTj^fflfeM^-^ 
c f ©gfcffl-HftH®#"l 4 2 CjtltS37->i«t-/1-A!y H c om->feiI« 
1 4 2*^<Z)M*#fi8fflW«x-^y r<Z>BEfflOiE#-efT^fctl*. 
25 ^(DTctb. MPEGxa-F^TIIIttl 0 5 fete, tejft«« 1 4 0 frfcttfflS 

□ 708&.1 0 ^*©MPEGlfx*x3-^l 0 1 <h^{C, pf7j#j& 
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m^ga fflfe^x- ^c f wu&ztiT^zt z^ femrn® .! 4 2 ^>tt_iti f _ 

nfc&T^flBfflW&x-^y r^iiSn&o ^(Dtzsb, MP EGr3- H 37 
5 OT1 0 5Tli. »MPEGtTtf3-^l 0 1 tmmz, 

Hx-^c ris«fctf&£#J!gffl»&x-*y r tiS^T, MCilCi^K 

0^0, §7l/-AA'7 7 7 1 04a. ,104b, &/^U3>hO-7 1 0 
8a,'108b, §^77lH'a, 1 1 2 a Wy77 1 1 1 b, 112 
10 b\$mmzW)ftb, &7U-A/%y77 1 0 4 a, 1 0 4 bK&TS^'J 7# 

L^bT, £<Z)*£(D/*U7*t;*K:®T£lltlHJT2Wu j£ (2) tl«fc0 

T2 = 2Xtl + t4+t5 - (2) 

15 Ac/cU t 1 ; 2T?> Pt-A-A'^ He omCSfSNrPBl 

t 4 ; ^-W^^-^y f , y r ©^mfcSTSI^f(BJ 
t 5 ;&6i^-*c f, c r©StajfcST5l^ra 
Cl^T, §7H^y77-l 04 a, 1 0 4 bOx-^/tXftfc 1 6 b i t 
"V&Zi ^ttldUhX. ^©MPEGlfx^x^-^l 0 1 7 
20 7 1 0 4 07^*A*Xi|rIte3 2 b i t T&3 6 ^<Dtt#)< ftTCBftPQ fl, t 3 , 
t4, t5©iili^ (3) £*?-J:'3K:fc*.' 

t 4 = 2 X t 2 
t 5 = 2X t 3 - (3) 
^©^v ±IE^ (1) (CkO^J&^nStt^CMPEGtTx^xn-^l 0 
25 KD^tUT^-feXtCg-r^Bt^Tl «h, *Hlg«©MPEGlf7 s *5 : 3-^l 

o^^EU7^-fe^ics-r^iaT2t©H«tt^ (4) k^-tj^k&So 

T 2 = T 1 - 2 X.t 1 — (4) 

*%&MVlMPEG\Z7*7 : 3-:#l\Z&tl\f> »MPEG 
Mtt^-Zl 0 1 Kifc^T, 7k-M'777l04a, 104b.^&lO 
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©7^7P^D^ #0>»&x - $ &cfc I>'Mr-^ Sr-ttmf ISO * ^ U 7 * -fe X 
JCg-f &Ptfifl£, 2Iel^OHT> F;t-A- / v;/ He omicgTSPfFsl (= 2 x 

t 1 ) ft 7c t-m^T £ £ £ ff T # 5 o . 

07 ClZ^tkolZ. XmiJiD'r—^^xm^l 6 b i t ©SDRAM 
5 d>S&52r7 l/-AAy7 7 1 0 4 a , 1 0 4 bj5^;\-7?^D^07^^© 

wgx-* otr^-fc^x i 7 tr^-feMH&x-*) SRffi-rnti. 9e^t^ 

16b i t ©SDR AMfC7?«T£&ft 4 Vp-fcWV&Zfc 
±^L7Cct-5(^ »MPEGtrtr3-^l 0 im 9 tf^-fe^X 2 

15 ^i:;^o^?if r --^^l^^7 v c^O0x-^Tab^9 tr^iz;i/X 7 tf^-tiM)- 

bfdbT, *ilM0MPEGt:ftfD-yi (Cctn^ »MPEG 
t'x^-x^-^l 0 1 tJt^T, 1 04a, 10 4b^6A- 

7T^p^Dy^ft©»Sx-^*am-riRfc:, 9 br^-tjux 4 wwftwm 
sk±mmistc&Diz, ^mm<DMPEG\i7 £ -ty : n-ynz^ti\t. «© 

MPEGt*f^f3-^l 0 1 (CJt^T, MP EG^n-Kn 70181 0 5 fCT 
MefflS&frfcStfrfc:* 7l/-A/t777l04a, 1 0 4 b'^&x-^Stt 
25 tli-ri^0^^'J7^-t:7.(Cg-r^Btra^^T^3:<i:^W^(C^^o 

L7c#oT> *^JfiWtCintf, 7l/-£/\*y 77 1 0 4 a, 10 4 b0®ft 

mmik$:t<t>\zm< LtzVA\&t>o?-$n7.Wi*-£t>\zimz>z\ti3.<. mp 
w^MPEGe^x^-^i o»f^aaetti ^oMPEGtf^x^-^i 
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OlKJfc^Tl. 3-1. SfgS&iilC&S. 

LT. 7U—A/\'y7 7 1 0 4 a, 1 0 4 b £ LTiM^«i!c<Dilj^MT 
.. _ m*M*l<D*L$l3. .&<B£teJBT 3 ^ tU< , _»^HEOffi_it^_M PEG fcTxtfx, 
3-^*1 S:l|3EarS^t**'5J1Sm^O, MPEGkrtr3-^l (DiJjffriS© 

7U-AA777l0 4a> 1 0 4 b^MnSDRAM, 
/t'j3>hD-7l08a, 108b, j-^7106a, 106b©r- 
Vrtxm (t'^htl) &t^T 1 6 b i t \zmfe?Z>Z\Hz£r>, ^tlTl 
6bi t + 16bi t©32bi t'tLW. t:5X 
10 *Sn*«^ttt, 6 4b i HbP&g iO^CH 7l/-AAy 

77 1 04a, 1 0 4 b£$fj£-f£ SDRAM, /t'J n> hP-7 1 0 8 a, 
10 8b, x-*A*X 106a, 106 b <&-r-r*/'Ui|B*t v <T 3 2 b i t \Z 
mfetZ>Z\t\Z&K), ±WtbX3 2 b i t+32bi t<D64bi t tttltt 

(1) MPEGt'7tf3-^lfI*5^T, §A'^77l 13a, 113b 
ttltflgt§:t^f5, §A'777l lla, 112a®tel 

20 O0A->77TifflLTfecl;<, -ESSC, #Ay77l llb,ll 2 bCDfllUg 
^lO0A«;7 7TiffllTfeJ;^ 

(2) 7l/-AA*777l04a, 10 4b£, SDRAMT?Hft<, 

^mumvM^oi^mw*^*) dram, : 7>/udram^) 
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L.-j£^My?.cL« 

mw.m^mm \z m ^ e> n z> m^mm feir- 7 <D^mmm t , mmm^ 

10 Ay^yi:, 

tuts t* -rs - y (Dm^ £ uwt z> tz. tb (Dum t x . 
muumm&\z, mzm,i yu-A/iyy7\zft?%*^v77txmfttm 

15 2. mm%l&&lS$&2<D7U-Arty7 7frZmfrft2ntz7 £ -?(Dy £ n-p 

mm&m?-?&mmw, i y u-aav y 7 iz&nzmiz. (D^mmmz^m^it 
20 z>tth\z, m^mm^m^-7^^nw5mmmn^-7^mmw,2yv 
-AA 7 7 7izmzmfe<Dfemmmz&mts#z>, mamwzwMoM^^ 

4. mW.%i&<kz£ i £2<Dyu~-&rtyy7\Z. m&i'vyPZ-S-ZTfrZffiTt 

25 tr> W^stcE^otf-x^a--^ 

5. itflBmi*5ct^m2 0^ ; EUlsISS«, ^-tt^*U m^Z\m-h<D?-9 K7, 

6. BtfEtf^X h'J-A«, Hi^niM 
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If ^ 9 ^ff^t^M PEG V?** h y — -kT*fc5 N 1**114 }^ 

i i) fulfil 1 7L^- A^-y7 7^6t*#«JMf- ^ ^"SctB LT V ^ <t $ 

15 9. ilE!BlfeJ;U J ^2©7i/-^y77ll ScttJ^-^v K«r^x.-C^bBf^ 

10. griEi&i ^j;^2©^^y las&te, zti-eti, Kh^xmiKDy*—?'* 

20 *I 9 iCfEgtO If t^-t =1 — 

1 1. strsEif^^ h y-^(i, >m&t, m^^xmn^^m 
&'fT%imz&m s f'mt&ffim-rz>s mpeg tf^t-* h y-^-efcs. 
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FIG. 5 
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